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ÅNPS Production Suite and UFS

ÅRRFS

ÅUsing the Cloud for development

Outline
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Shared Community Infrastructure Support for UFS Development

Infrastructure for data assimilation:
Joint Effort for Data assimilation Integration 
(JEDI)

Infrastructure for coupling models together: 

ωNOAA Environmental Modeling System 
(NEMS) coupler 

ωbased on the Earth System Modeling 
Framework (ESMF)

ωusing National Unified Operational 
Prediction Capability (NUOPC) conventions

Infrastructure for interoperable physics:

ωCommon Community Physics Package 
(CCPP) framework

Infrastructure for Code Management:

ωGit based repositories with Gitflow 

3. Community-friendly workflow
CIME - CROW unification, CIME Case Control System 

4. Hierarchical model development capabilities
Extensions of CIME data models, unit, &  system testing

5. Forecast Verification: Comparison to Observations 
Extension of MET+

6. Software Repository Management
NCAR manage_externals tool

7. User / Developer Support
DTC and CESM Capabilities

1. Coupling components
New ESMF/NUOPC mediator (CMEPS/NEMS)

2. Interoperable atmospheric physics
CCPP & CPF frameworks

NOAA-NCAR MoA Work Areas

https://www.commerce.gov/
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NPS Transitioning to UFS Applications
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Toward a simpler, UFS-based Production Suite (notional)

https://www.commerce.gov/
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GFS GEFSGlobal (10-15 km, 4-24/day)

RRFS

WoFS

CONUS/OCONUS

CAM (3 km, 2-24/day)

Sub-CONUS

CRM (1 km, on-demand)

Long Term

Rapid Refresh

Forecast System

Warn on Forecast

System

GFS/GEFS

to subsume

RAP/NAM/SREF

RRFS to 

subsume

HRRR/NAMnest

/HREF

What is the 

RRFS and how 

do we get there?

*Material courtesy of C. Alexander

UFS: Simplification of Regional Model 

Production Suite

https://www.commerce.gov/
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ǒ Rapid Refresh Forecast System (RRFS) 
ƺ Based on the UFS-Limited Area Model (LAM)

ƴ Underpinned by the Finite-Volume Cubed-Sphere dynamical core (FV3)

ƺ Rapidly updated (hourly)

ƺ Convection-allowing (~3 km)

ƺ Ensemble data assimilation (est. 30 or 40 members)

ƺ Ensemble forecasts (est. 10 members)
ƴ 18h+ hourly

ƴ 36-60h every 6 to 12 hours

ǒ When? ~FY23

ǒ Exact configuration for data assimilation still under development

ǒ Facilitate replacement of several current regional systems
ƺ e.g., NAM+nests, RAP +HRRR, HiRes Windows, HREF

ǒ How do we get there? And with what resources?

The Rapid Refresh Forecast System

https://www.commerce.gov/
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LAM vs Nest

ǒ FV3 was originally a global 

model with a nesting capability

ƺ No limited area component

ǒ Practical reasons drive need for 

LAM
ƺ More efficient 

ƺ Focused development

ƺ Rapidly updating data 

assimilation, etc.

ƺ Little impact on forecast quality for 

short-range forecasts

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
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LAM vs Nest Clock Times

Å Using NOAA Hera R&D 

HPC System

Å LAM needs less than 

half tasks required to 

get output in same

amount time as NEST

Å For a given set of 

tasks, the LAM 

completes the forecast 

in about half the 

amount of time as 

NEST

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
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ǒ Compare Nest and LAM 

ƺ 60 hour forecasts

ǒ Performance Diagram for 

24-h accumulated precip 

(March 15 - April 16 2019)

ƺ Similar performance 

across all thresholds

10

Nest vs LAM for Precip

LAM seems to work - so where can we start testing?

https://www.commerce.gov/

